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(57) ABSTRACT

The present invention relates to a dishwasher. The dish-
washer (10) comprises a washing chamber (11) and a water
filtering system arranged in the lower part of the washing
chamber (11). The water filtering system comprises a filter
(20) and a central filter unit (30) that are removable arranged
in said washing chamber (11). The filter (20) has a substan-
tially flat shape and is supported around its outer periphery
(21) by a contact surface (22) of a recess (24) in the lower
part of the washing chamber (11) and is secured in the
washing chamber by the central filter unit (30). The unit (30)
is arranged in an opening (31) in the filter (20) and com-
prises a surface (35) that is pressing on the inner periphery
(36) of the opening (31) in the filter (20) to secure the filter
(20) in the intended position. The outer periphery (21) of the
filter (20) or said contact surface (22) of the recess (24), and
said surface (35) of the central filter unit (30) or the inner
periphery (36) of the filter (20) extending around the open-
ing (31) are covered by a layer (25; 39) of elastic material.

10 Claims, 4 Drawing Sheets
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FILTER

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a national stage application filed under
35 U.S.C. 371 of International Application No. PCT/
EP2012/057815, filed Apr. 27, 2012, which claims priority
from European Patent Application No. 11164287.2, filed
Apr. 29, 2011, each of which is incorporated by reference
herein in its entirety.

FIELD OF THE INVENTION

The present invention relates to a dishwasher, and a filter
for use in a dishwasher.

BACKGROUND OF THE INVENTION

Dishwashers are a frequently used household machine in
order to facilitate the daily work. Dirty items are placed in
a washing chamber in which heated water is sprayed over
the items in order to wash the different items. The water is
circulated in the washing chamber by a pumping device and
sprayed on the dirty items from a number of nozzles
arranged on rotating arms in the washing chamber. The
water flows downwards in the washing chamber and is
passing through a filter system having a flat filter that is
supported around its outer periphery by a supporting edge
with a shape corresponding to the shape of the filter and
secured in the intended position, for example by a central
filter unit, before it is collected in a sump in the lower section
of the washing chamber and lead to the pump. Examples of
different filter arrangements of the described type are known
from EP1 340 448, EP 1 424 034B1 and US2010/0037923.

In order to provide the required filter area, the flat filter
has a considerable size. The filter size, and shape, makes it
difficult to ensure the desired sealing between the filter outer
periphery, the supporting edge in the lower section of the
washing chamber and the central filter unit. In case of dirty
water bypassing the filter system, the dirty water will be lead
to the pump and further to the water spray nozzles that in
worst case get blocked by the particles in the water. Fur-
thermore the known filter arrangements are expensive to
manufacture since the arrangements comprises several dif-
ferent components that must fit properly together to ensure
the desired securing of the different filter system compo-
nents as well as the required sealing between the different
components

There is consequently a need for a dishwasher, and a filter,
that reduces the risk that dirty water is bypassing the filter,
and is less complicated to manufacture.

SUMMARY OF THE INVENTION

The present invention, defined in the appended claims,
provides a dishwasher and a filter that fulfils the needs
defined above.

The dishwasher according to the invention comprises a
washing chamber and a water filtering system arranged in
the lower part of the washing chamber. The water filtering
system comprises a filter and a central filter unit that are
removable arranged in said washing chamber. The filter has
a substantially flat shape and is supported around its outer
periphery by a contact surface of a recess in the lower part
of the washing chamber and is secured in the washing
chamber by the central filter unit, said unit being arranged in

35

40

45

55

2

an opening in the filter and comprising a surface that is
pressing on the inner periphery of the opening in the filter to
secure the filter in the intended position, wherein said outer
periphery of the filter or said contact surface of the recess,
and said surface of the central filter unit or the inner
periphery of the filter extending around the opening are
covered by a layer of elastic material.

The claimed invention fulfils the needs defined above by
improving the sealing between the outer periphery of the
filter and the recess in the lower part of the washing
chamber, as well as between the opening in the filter and the
central filter unit arranged in the opening. The addition of the
layer of elastic sealing material on one of the surfaces in
contact with each other improves the sealing between the
different surfaces considerably since the elastic material
makes it possible to compensate for deformations of the
filter due to changing temperature and rough conditions that
over time could lead to deformations of the filter. The layer
of elastic material furthermore reduces the risk for water
bypassing the filter in case of non-correctly positioning of
the filter after the filter has been removed for cleaning.
Finally the dishwasher according to the invention reduces
the demands on the manufacturing tolerances of the recesses
in the lower part of the washing chamber, the filter and the
central filter unit since the layer of elastic material will
improve the sealing between the different components and
thereby the tolerances of the components could be reduced
which consequently reduces the manufacturing costs for the
entire filtering system considerably.

In one embodiment of the invention, the outer periphery
of the filter and the inner periphery of the filter extending
around the opening are shaped like substantially flat rims.
This is a favourable embodiment of the filter outer and inner
periphery for several reasons, first the flat rim, in combina-
tion with a substantially flat contact surface of the recess and
a substantially flat surface of the central filter unit, ensures
that the layer of elastic material will be in contact with the
corresponding surface of the recess, the filter or the central
filter unit, even though the components are not positioned in
the exact position in relation to each other, which means that
the desired sealing between the components will still be
achieved. For the same reasons the tolerance requirements of
the different components could be reduced which reduces
the manufacturing costs considerably. Flat rims are also in
general easier and less expensive to manufacture than other
shapes, like bent or folded or curved rims. The substantially
flat rims could have substantially the same width as the
substantially flat contact surfaces on the recess and the
central filter unit, but also other widths are possible.

In one embodiment of the invention, the flat rims of the
outer periphery of the filter and the inner periphery extend-
ing around the opening are covered by the elastic material.
This embodiment is very favourable since both the sealing
around the outer and inner periphery could be achieved by
applying the layer of elastic material on the outer and inner
periphery of the filter without involving the other compo-
nents of the dish washer.

In one embodiment of the invention, openings or cut-out
portions are arranged in the flat rims covered by the elastic
material. This embodiment increases the bounding strength
between the elastic material and the flat filter that is manu-
factured by a metal or plastic material that are able to
withstand the widely changing temperatures in the washing
chamber as well as water and the detergent used in the
dishwasher.

In one embodiment of the invention, the cross sectional
shape of the elastic material has a shape and size such that
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the there are substantially no gaps between the filter and the
recess or between the filter and the central filter unit.
Thereby, the sealing between the filter and the recess, and
between the filter and the central filter unit is improved.
Also, collection of dirt and particles in gaps between the
filter and the recess, and between the filter and the central
filter unit, is avoided.

In one embodiment of the invention, the opening in the
filter has a substantially circular shape with a diameter
corresponding to the diameter of the central filter unit. This
is an embodiment of the filter and filter unit that provides a
reliable securing and sealing between the filter and the
central filter unit.

In one embodiment of the invention, the layer of elastic
material is moulded onto the outer periphery of the filter and
onto the inner periphery of the opening in the filter. Thereby,
a safe sealing between the layer of elastic material and the
material onto which it is applied is achieved. Moulding is
especially suitable in the case of flat rims.

The different embodiment described above could of
course be combined in different ways without departing
from the scope of the invention that will be described more
in detail in the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the invention is schematically illus-
trated in the appended figures.

FIG. 1 illustrates a perspective view of a dishwasher.

FIG. 2 illustrates a cross sectional view through the lower
part of the washing chamber, the filter and the central filter
unit.

FIG. 3 illustrates a perspective view of the filter.

FIG. 4 illustrates an enlarged view of selected parts of the
filter and central filter unit.

DETAILED DESCRIPTION OF EMBODIMENTS

In FIG. 1 a schematic dishwasher 10 is illustrated. The
dishwasher comprises a washing chamber 11 surrounded by
a cabinet 12. Between the washing chamber 11 and the
cabinet 12 insulation is preferably arranged to reduce the
amount of noise transmitted from the dishwasher, and
reduce the temperature of the cabinet 12. The dishwasher
furthermore comprises a door 13 in order to make it possible
to access, and close, the washing chamber 11. In the washing
chamber 11 one, or more, baskets 14 for the dirty items is
arranged.

During use, heated water is circulating in the washing
chamber 11 by a water circulating system in order to clean
the dirty items positioned in the washing chamber. The water
is sprayed on the items by nozzles arranged at different
locations within the washing chamber and flowing, by
gravity, to the lower part of the washing chamber that is
formed as a tub 15 to collect the flowing water. In the bottom
of'the tub 15, a water filtering system is arranged. The object
of the water filtering system is to remove dirt and particles
from the used water before the water is reused and once
again sprayed into the washing chamber. The filtering sys-
tem improves the final washing result and ensures the
function of water circulating system that otherwise would
get blocked by dirt and particles in the used water.

The water filtering system comprises a filter 20 arranged
substantially horizontal in the tub 15, and a central filter unit
30 that is removably arranged in the lower part of the
washing chamber, illustrated in FIG. 2. The filter 20 is
substantially flat and surrounded by an outer periphery 21
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shaped like a flat rim 23 covered by a layer 25 of elastic
material. The layer of elastic material is either applied on the
flat rim 23 or extending around the outer periphery 21 and
continues also on the opposite side of the flat rim.

The filter is supported around its outer periphery by a
contact surface 22 of a recess 24 arranged in the tub 15. The
recess 24 and the contact surface 22 have a shape corre-
sponding to the peripheral shape of the filter 20 and are
arranged in a plane substantially horizontal and parallel to
the plane of the outer periphery 21 of the filter 20. Below the
recess, a conical section 26 extends downwards towards a
sump 16 in the bottom of the washing chamber 11. From the
sump 16 the filtered water is directed towards a not illus-
trated pump and connecting tubes to different nozzles in the
washing chamber. The specific design of the sump is not
illustrated in the figures and could differ depending on the
size and use of the dishwasher. The collected particles are
collected in the sump separate from the filtered water that is
lead to a pump for transport to the different nozzles.

One embodiment of the filter 20, illustrated in perspective
in FIG. 3, is substantially circular except for a sector of
about 80 degrees that is left out in order to make room for
a not illustrated connection for a rotating arm that is used for
spraying water in the washing chamber. The filter further-
more comprises an opening 31 for the central filter unit 30
that extend in a substantially vertical direction through the
filter opening 31 and further down into the sump 16. In this
embodiment, the opening 31 is substantially circular and
shaped like a flat rim. The central filter unit 30 has a
corresponding circular cross section in order to fit in the
opening. The shape of the opening and the cross sectional
shape of the central filter unit could differ in any way as long
as they fit together.

The filter 20 is substantially flat but provided with a
number of elevations 32 that increase the stiffness of the flat
filter and prevent the filter from curving and/or deforming
which would lead to increased risk for water bypassing the
filter. The overall size of the filter is adapted to ensure the
desired filtering capacity for the specific dishwasher it is
intended to be fitted in which means that the filter area is
normally designed to have a considerably large size to
ensure the desired filter capacity even though parts of the
filter after use may be blocked by collected particles and dirt
that are clogging the filter. Furthermore, the illustrated
embodiment of the filter is made entirely of a filtering
material in order to maximize the filter area but the filtering
material could also be arranged at selected areas of the filter.
The filter 20 is made either of sheet-metal or a plastic
material that is able to withstand the changing temperatures
in the washing chamber 11 without deforming.

In order to achieve a durable sealing between the outer
periphery of the filter 20 and the contact surface 22 of the
recess 24 the layer of elastic material 25 is applied on the flat
rim 23 of the outer periphery 21 of the filter 20. The layer
25 of elastic material has a shape corresponding to the shape
of the recess 24. In this embodiment the lower side of the
filter periphery 21 is substantially flat and horizontal while
the layer 25 of elastic material is extending around the outer
periphery of the filter and ends on the top side of the flat rim
23. The lower horizontal side of the layer 25 of elastic
material is in contact with the contact surface 22 of the
recess 24 to provide the desired sealing between the filter 20
and the recess 24. Preferably also the part of the elastic layer
25 extending around the outer periphery of the filter is in
contact with the vertical part of the recess 24 in order to
achieve a durable and reliable sealing between the filter
periphery and the recess and avoid that that dirt is stored
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within the gap between the vertical part of the recess and the
filter outer periphery that otherwise would be the case.

The central filter unit 30 is substantially cylindrical and
arranged in the opening 31 in the filter 20. The central filter
unit 30 has cross sectional shape corresponding to the shape
of the opening in the filter. The central filter unit extend
downwards from the filter substantially vertical towards the
lower section of the sump 16 and comprises passages for the
water as well as for the collected waste material, not
illustrated in the figures. The filter unit furthermore com-
prises a handle 33 arranged on the top side of the filter. The
handle 33 is used to facilitate the securing and releasing of
the central filter unit from the sump. The central filter unit
could be secured in the sump in different ways, for example
by providing the lower part of the filter unit with threads and
arrange corresponding treads in the sump so that the central
filter unit could be secured/released from the sump by
turning of the central filter unit. Alternatively a bayonet
fitting arrangement could be used to achieve the desired
securing of the central filter unit and the filter.

The central filter unit is furthermore provided with a
flange 34 extending in substantially radial direction from the
cylindrical central filter unit. The flange 34 is positioned
above the filter in such a way that a substantially flat
horizontal surface 35 on the lower side of the flange 34 is in
contact with the upper side 36 of the inner periphery of the
filter and, when the central filter unit is turned in the
direction that moves the central filter unit towards the
secured position, pressing the filter 20 downwards towards
the sump thereby securing both the filter and the central filter
unit in the lower part of the washing chamber and provide
the desired force that is required to seal both the outer and
the inner periphery of the filter. The central filter unit, as well
as the filter, are released from the washing chamber by
turning the central filter unit in the opposite direction.

In order to further facilitate the correct positioning of the
filter in relation the central filter unit, a shoulder 37 is
surrounding the inner periphery of the filter on the upper side
of the filter 20. The shoulder 37 is positioned outside the
inner periphery of the filter at a distance from the inner
periphery of the filter that is equal to, or slightly larger than,
the radial length of the flange 34 from the central filter unit
30. This means that the filter 20 and the central filter unit 30,
once the central filter unit is introduced in the opening 31,
will be correctly positioned in relation to each other which
is favourable in order to ensure a reliable sealing around
both the outer and inner periphery of the filter. The inner
periphery of the filter is shaped like a horizontal flat rim 38.
In order to increase the stiffness of the filter inner periphery,
the edge of the rim 38 could be folded downwards and
outwards to a position where the folded edged would be
arranged substantially parallel to the flat rim 38 in contact
with the lower side of the flat rim. It is however, an
advantage from manufacturing point of view to have a flat
rim 38. The flange 34 and the inner periphery could be
modified in many different ways, but the described embodi-
ment of the filter and inner periphery are illustrated in FIG.
4.

In order to avoid water bypassing the filter via the opening
31 in the filter 20, the flat rim 38 around the opening 31 of
the filter 20 is covered by a second layer 39 of elastic
material. The second layer 39 of elastic material is pressed
against the surface 35 on the lower side of the flange 34 and
provides the desired sealing between the opening 31 in the
filter and the central filter unit 30.

The layers 25, 39 of elastic material is either moulded on
to the flat rims 23, 38 or glued to the rims, and the elastic
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material could for example be a plastic or rubber material
with the desired elastic and sealing features that is resistant
to water and the detergents used in dishwashers. In order to
facilitate and strengthen the bounding of the elastic layer to
the flat rims, the flat rims could be provided with openings
or cut out portions. The elastic layer should have a thickness
of about 1-6 mm in order to ensure the desired sealing
properties between the contact surface of recess and the
outer periphery of the filter as well as between the contact
surface of the flange and the inner periphery of the filter.

In the embodiment disclosed above, the elastic material is
applied on the outer and inner periphery of the filter which
is very favourable since both elastic layers are arranged on
the same component. The elastic material could however
alternatively be applied on the contact surface of the recess
in the lower part of the washing chamber, or the surface on
the flange of the central filter unit. This modified dishwasher,
filter and central filter unit would achieve the same benefi-
cial effects regarding the reduced risk for water bypassing
the filter.

The different embodiments described above could all be
combined in different ways without departing from the
scope of the invention that is defined by the appended
claims.

The invention claimed is:

1. A dishwasher comprising a washing chamber and a
water filtering system arranged in the lower part of the
washing chamber, said water filtering system comprises a
filter and a central filter unit that are removably arranged in
said washing chamber, said filter has a substantially flat
shape and is supported around its outer periphery by a
contact surface of a recess in the lower part of the washing
chamber and is secured in the washing chamber by the
central filter unit, said unit being arranged in an opening in
the filter and comprising a surface pressing on the inner
periphery of the opening in the filter to secure the filter in the
intended position, wherein at least one of said outer periph-
ery of the filter and said contact surface of the recess, and at
least one of said surface of the central filter unit and the inner
periphery of the filter extending around the opening are
covered by a layer of elastic material, wherein the outer
periphery of the filter and the inner periphery of the filter
extending around the opening are shaped like flat rims, and
wherein the outer periphery of the filter is flat in a radial
direction of the filter, such that an upper surface of the outer
periphery of the filter is collinear with an upper surface of
the substantially flat shape of the filter in the radial direction.

2. The dishwasher according to claim 1, wherein the flat
rims of the outer periphery of the filter and the inner
periphery extending around the opening are covered by the
layer of elastic material.

3. The dishwasher according to claim 1, wherein openings
are arranged in the flat rims covered by the elastic material.

4. The dishwasher according to claim 1, wherein a cross
sectional shape of the layer of elastic material has a shape
and size such that there are no gaps between at least one of
the filter and the recess and the filter and the central filter
unit.

5. The dishwasher according to claim 1, wherein the
opening in the filter has a substantially circular shape with
a diameter substantially corresponding to the diameter of the
central filter unit.

6. The dishwasher according to claim 1, wherein the layer
of elastic material is molded onto the outer periphery of the
filter and onto the inner periphery of the filter extending
around the opening.



US 9,451,864 B2
7

7. The dishwasher according to claim 2, wherein the
contact surface of the recess in the lower part of the washing
chamber defines a vertical part of the recess, wherein the
vertical part of the recess defines a vertically extending
surface relative to the washing chamber and wherein the 5
elastic material around the outer periphery of the filter
contacts the vertical part in order to achieve a durable and
reliable sealing between the outer periphery of the filter and
the recess and avoid storage of dirt in a gap formed between
the outer periphery of the filter and the vertical part of the 10
recess.

8. The dishwasher according to claim 1, wherein a lower
surface of the outer periphery of the filter is collinear with
a lower surface of the substantially flat shape of the filter in
the radial direction. 15

9. The dishwasher according to claim 1, wherein the layer
of elastic material defines a slot parallel to the substantially
flat shape of the filter, wherein the outer periphery of the
filter is disposed in the slot.

10. The dishwasher according to claim 1, wherein the 20
layer of elastic material is disposed on the upper surface of
the outer periphery of the filter and a lower surface of the
outer periphery of the filter.
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